Background: Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy of the upper limb. Treatment options include physiotherapy, splinting, steroid injections or surgery. Objective: To compare the e®ectiveness of surgical versus conservative treatment for CTS for symptom and functional improvement and improvement of neurophysiological parameters. Methods: Systematic searches of PubMed and EBSCO host were conducted to identify the studies published between 1990 and 2016, comparing any surgical treatment to any conservative treatment. Participants were adults with a diagnosis of CTS, with symptom duration ranging from 8 months to 3 years. A meta-analysis and a qualitative analysis were conducted to summarize the results of the included studies and establish any agreement between the two. Results: A total of 15 studies were included in the study and 10 were included in the meta-analysis, involving 1787 wrists. The qualitative and quantitative analyses were consistent with the results of both indicating that surgical treatment leads to a greater improvement of symptoms at six months (mean di®erence: 0.52, 95%CI 0.27 to 0.78) and a greater improvement of neurophysiological parameters [distal motor latency (mean di®erence: 0.31, 95%CI 0.06 to 0.56), sensory nerve conduction velocity (mean di®erence: 3.71 m/s, 95%CI 1.94 to 5.49)]. At 3 months and 12 months, the results were not signi¯cant in favor of surgery or conservative treatment.
Introduction
Carpal tunnel syndrome (CTS) remains more common among non-computer-related jobs, 1 despite the increasing usage of computers in recent years, a®ecting approximately 1-5% of the general population [2] [3] [4] and approximately 34% of hospital workers. 5 CTS is a result of compression of the median nerve at the wrist due to the con¯ned space of the carpal tunnel which restricts the movement of the tissues. Any increase in internal or external canal pressure results in neurological impairment with numbness and tingling along the distribution of the nerve. CTS often results from repetitive strain in manual jobs but it is also associated with conditions like rheumatoid arthritis, 6 pregnancy due to water retention, 7 and diabetes mellitus, which increases the likelihood of a symptomatic response in an already compressed nerve. 8 Conservative treatment with physiotherapy, wrist splints, corticosteroid injections, diuretics, vitamin B6 is proposed initially, whereas surgical treatment is reserved for more severe cases with thenar muscle atrophy or after failure of conservative treatment. 9 Previous systematic reviews have reported an advantage of surgery over conservative treatment for symptom functional improvement. 10, 11 These reviews were published in the last decade. More recent trials have been published since, some of which contradict the results suggested in these reviews. Given a substantial number of recent studies, an updated systematic review is justi¯ed to incorporate data brought to light since 2011. Furthermore, this review includes both a meta-analysis and a qualitative analysis to formulate conclusions regarding the relative e®ectiveness of the interventions.
Therefore, this review sought to investigate whether surgical treatment for CTS can lead to greater symptom improvement, greater functional improvement and greater improvement of neurophysiological parameters than conservative treatment, both short term (3 months) and long term (12 months ). An additional aim was to establish the extent of agreement between a qualitative analysis of the studies and a meta-analysis.
Material and Methods

Identi¯cation and selection of literature
Systematic searches of PubMed and EBSCO host were conducted to identify studies written in English and published between 1990 and 2016 (see Appendix A for full search strategy). Manual searches of reference lists from previous studies were also conducted to ensure that all relevant studies were captured. Studies eligible for inclusion were randomized controlled trials, clinical trials (CTs), prospective and retrospective studies comparing any surgical intervention to any conservative intervention for CTS patients. The outcome measures short-term and long-term improvement of symptoms, functional status and improvement of neurophysiological parameters. Case control studies were excluded. Studies comparing surgical interventions and studies comparing conservative interventions were also excluded as the aim was to compare the relative e®ectiveness of the two interventions.
Two independent investigators (KD and MI) screened the titles and read the abstracts and the relevant papers were obtained in full text to assess further eligibility. Data extraction was performed by the two investigators independently. The following data were extracted: authors, year of publication, study design, description of the sample, description of the surgical and conservative intervention, duration of study, study outcomes, assessment times, study results and study conclusions.
Quality assessment
The methodological quality of the randomized controlled trials and CTs included in this systematic review were assessed using the CBRG methodological criteria scale proposed by van Tulder et al. 12 This scale consists of 11 items and is similar to the PEDro scale, which has good levels of validity and reliability, 13, 14 but with clearer operationalization criteria. It addresses the internal validity of the studies in order to minimize the risk of systematic bias (selection bias, performance bias, attrition bias and performance bias). Items relate to the adequacy of the randomization, treatment allocation concealment, baseline similarity of treatment groups, patient, treatment provider and assessor blinding, similarity of cointerventions, adequacy of compliance, adequacy and description of the dropout rate, similar assessment timing across groups and analysis according to intention-to-treat. Each item is accompanied by a strict list and was evaluated with a \yes", \no", or \unclear" (if it did not apply or if it was not mentioned). Each positive answer scored 1 point. The studies were regarded as high quality if the total score of positive answers in the criteria list was seven and above. In consequence, if the total score was below seven, studies were regarded as low quality.
The methodological quality of the prospective and retrospective studies was assessed using the methodological criteria scale proposed by Moga et al. 15 using a modi¯ed Delphi technique. This scale is made up of 18 items addressing methodological quality (i.e., patient characteristics, adequacy of eligibility criteria, adequacy of intervention, similarity of co-interventions, relevancy and timing of outcome measures) and statistical reporting (i.e., suitability of statistical tests, length and loss of follow-up, random variability, adverse e®ect and competing interest reporting). Each item was accompanied by a strict list and was evaluated with a \yes" or \no" and each positive answer scored 1 point. The studies were regarded as high quality if the total score of positive answers was 14 and above. If the total score was below 14, then the studies were regarded as low quality. The methodological quality result was used for the formulation of conclusions in the qualitative analysis, which is described further below.
Participants
Studies involving patients diagnosed with CTS irrespective of the cause, the way it was diagnosed, other associated conditions, the age or the sex of the person. Patient characteristics such as age, sex, duration of symptoms were recorded in order to assess heterogeneity between studies.
Intervention
The included studies compared any surgical intervention such as open carpal tunnel release (OCTR) or endoscopic carpal tunnel release (ECTR) to any conservative intervention such as steroid injections, wrist splints, physiotherapy with electrotherapy, exercise or manual therapy or a combination of di®erent modalities.
Outcome measures
The primary outcome was the patient self-reported improvement in symptoms and function measured using the symptom severity scale and functional status scale of the Boston questionnaire (BQ). Secondary outcome measures used to evaluate the e®ectiveness of the intervention were improvement of neurophysiological parameters measured using electrodiagnostic studies, and side e®ects reported.
Data analysis
Data extraction was performed by one investigator (KD) and cross-checked by another (MI). Data were documented on a customized table in order to compare patient demographics, parameters of intervention, duration and outcome measures of each study post-intervention. Where su±cient information was obtainable and the outcome measures were comparable, meta-analyses were performed, allowing a quantitative analysis of the studies. The pooled estimations regarding outcomes were expressed as dichotomous or as continuous variables. These were calculated using a random e®ect model or a¯xed e®ect model. For dichotomous data, the pooled odds ratio (OR) was calculated. The pooled mean di®erence was estimated to assess continuous data. Statistical analyses were performed using the Review Manager (RevMan) Version 5.0 software (The Nordice Cochrane Center, The Cochrane Collaboration, Copenhagen, Denmark, 2008) and STATA Version 13. P < 0:05 was considered signi¯cant.
Heterogeneity analysis
The existence of statistical heterogeneity between the included studies was assessed using the I 2 test. The heterogeneity was considered low, moderate or high if the I 2 was 25%, 50% or > 75%, respectively. 16 If p-value was less than 0.05, the random e®ect model was adopted or vice versa. The between-trial heterogeneity was assessed using the Q test and the I 2 statistic. 17 Subgroup analyses by month were conducted in order to explore potential sources of the between-trial heterogeneity and potential e®ect modi¯ers in this study.
Publication bias assessment
To assess asymmetry, funnel plots were formulated. The Begg's rank correlation and Egger's linear regression tests were used to detect potential publication bias. 18 A two-tailed p-value < 0:10 for Egger regression indicated the presence of publication bias.
Sensitivity analyses
The in°uence of individual studies, from which the meta-analysis estimates are derived, was examined by omitting low quality studies to see the extent to which inferences depend on a particular study or group of studies (sensitivity analysis).
Qualitative analysis
Based on the methodological quality score of each study, a qualitative analysis was also performed to formulate conclusions thus allowing a wider inclusion of studies. This was done using the Best Evidence Synthesis, 12 which was modi¯ed to include observational studies. This method consists of¯ve levels of scienti¯c evidence, presented in Box 1. Consistency was de¯ned a priori at 60% (i.e., if 60% or more of studies agreed in the same direction of results).
Results
Selection of studies
From the search strategy, 459 potentially relevant studies were identi¯ed and 252 duplicate paper were removed after checking titles and abstracts. Out of these studies, 15 ful¯lled the inclusion criteria and were eligible for data analysis. Of these, nine were Randomized CTs (RCTs), two were CTs, two were prospective studies and two were retrospective studies. The meta-analysis only included 10 [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] of these studies with similar outcome measures, whereas all the studies were included in the qualitative analysis. The°ow of studies through the selection process is presented in Fig. 1 . (see Appendix B for excluded papers). A summary of the studies is presented in Table 1 .
Study characteristics
Quality
The methodological quality of the eligible studies was low to moderate. There was a mean CBRG score of 5.1 out of 11 for the 9 RCTs and the 2 CTs. CTs had a lower quality score (2/11) due to lack of randomization, whereas the maximum score in RCTs was 8/11. Due to the nature of the intervention (surgery), neither the patient nor the therapist could be blinded (criteria 4 and 5), so the highest score that could be expected was 9/11. Only 4 out of 11 trials had 80% retention rates for short-term follow-up and 70% for long-tem followup and compliance was not clearly stated in the studies with the exception of one. 27 There was a mean score of 13 out of 18 of the criteria proposed by Moga et al. 15 for 2 prospective and the 2 retrospective studies (range 11 to 17). Quality scores are presented in Tables 2 and 3 .
Participants
The review included 1787 wrists with a clinical diagnosis of CTS. The sample sizes of the 15 eligible [20] [21] [22] [23] [24] [25] splinting in two studies, 22, 26 Low Level Laser Therapy (LLLT) in one study, 30 manual physical therapy in one study 28 and multimodality in four studies. 19, 27, 29, 31 The treatment period in the CTs ranged from a single application to three months.
Outcome measures
Symptom severity and functional status were assessed using the BQ in six studies, 22, 23, 26, 28, 29 which comprises of the Symptom Severity Scale (11 items) and the Functional Status Scale (8 items). The BQ is a self-administered CTS-speci¯c tool measuring symptom severity and functional status on a scale of 1 to 5, where 1 ¼ no symptoms or no di±culty and 5 ¼ very severe symptoms or so difcult and could not do activity) and the overall score is the mean of all items out of 5. High scores are indicative of more severe symptoms or functional limitation. The BQ's validity and reliability have been previously assessed. 32 One study 27 used the CTS assessment questionnaire (CTSAQ) to assess the symptoms (11 item scale) and functional status (9 item scale) on a 1-5 scale similar to the BQ. Symptom severity was assessed with the Global symptom score (GSS) in two studies. 24, 25 This scoring system rates symptoms on a scale of 0 (no symptoms) to 10 (severe) in¯ve categories: pain, numbness, paresthesia, weakness/clumsiness and nocturnal awakening, and the result is the sum of the scores out of 50. Three publications of the same study 20, 33, 34 assessed the functional status on a 100 mm Visual Analogue Scale (VAS), where 0 ¼ no functional impairment and 100 ¼ the most . Function
. Satisfaction ¼ satisfaction scale 7 items (5-point scale)
. severe functional impairment. For meta-analysis purposes, the GSS scores and the VAS scale scores were divided by 10 and 20, respectively, coming up with a common denominator of 5, in order to be coherent with the BQ and CTSAQ scores. The improvement of neurophysiological parameters was carried out by physicians and neurologists with nerve conduction studies. The most commonly assessed parameters were the Distal Motor Latency (DML) and the Sensory Nerve Conduction Velocity (SNCV).
E®ect of intervention on symptom improvement
The meta-analysis pooled data from 6 studies with a total of 805 wrists. One study 26 was not included in the pooled analysis as it presented the standardized mean di®erence in contrast to the other studies, which presented the mean score and standard deviation (SD). The results demonstrate that surgical treatment leads to a greater symptom improvement at six months by 0.52 points lower score on a 5-point symptom severity scale compared to conservative treatment 95%CI (0.27 to 0.78). There was a statistically signi¯cant high heterogeneity (I 2 ¼ 82%, p < 0:0001) (Fig. 2) . The results remain similar, if only high quality studies 17, 18, 22, 26 were included in the meta-analysis (MD 0.56, 95%CI 0.16 to 0.96, I 2 ¼ 89%, p < 0:00001) (see Fig. C .1 in Appendix C). Metaanalysis results at three months further increased the total heterogeneity, therefore it was not astute to present them. Results for 18 or > 18 months could not be calculated due to insu±cient data from the included studies. The qualitative analysis agreed with the metaanalysis, with strong evidence in favor of surgery for symptom improvement at 6 months, con°icting evidence at 12 months, moderate evidence at 18 months and limited evidence for the time period longer than 18 months (Table 4 , see also Tables C.1-C.5 in Appendix C for details of included studies).
E®ect of intervention on functional improvement
The total meta-analysis results pooled data from 6 studies with a total of 918 wrists. One study 26 was not included in the pooled analysis for reasons explained previously. The results demonstrate that surgery was superior to conservative treatment for functional improvement but the result was not signi¯cant (MD 0.06, 95%CI À0.10 to 0.22, I 2 ¼ 84%, p < 0:00001). Due to the high heterogeneity, a subgroup analysis was¯tting. At 3 months and 12 months, there was no statistically The qualitative analysis favored surgery with strong evidence at 6 and 12 months and limited evidence for the time period longer than 18 months (Table 5 , see also Tables C.6-C.10 in Appendix C for details of included studies).
E®ect of intervention on improvement of neurophysiological parameters
The included studies presented results for di®erent neurophysiological parameters. The meta-analysis was only applicable for the DML and SNCV. Studies assessed the outcomes for the DML between 5 and 12 months. One study 24 performed the follow-up measurement at 5 months, another 34 at 12 months and two more studies performed the follow-up at 6 months. 22, 23 Pooled data utilizing 337 wrists demonstrated that surgery provides a greater improvement of the DML compared to conservative treatment with a mean di®erence 0.30 ms less time delay in the surgical group compared to the conservative (95%CI 0.09 to 0.51) and low to moderate non-signi¯cant heterogeneity (I 2 ¼ 29%, p ¼ 0:24) (Fig. 4) .
In the total meta-analysis results for the SNCV were in favor of surgery (MD 2.73 m/s, 95%CI 0.71 to 4.75) with a total of 80 wrists for the surgical and 94 for the conservative group. There was a moderate non-signi¯cant heterogeneity of 52% (p ¼ 0:08), which was a®ected by the results at 3 months, so a subgroup analysis was appropriate (Fig. 5) . At 6 months, the results were in favor of surgery (MD 3.71 m/s, 95%CI 1.94 to 5.49,
In contrast to the meta-analysis, the qualitative analysis took into consideration the overall e®ec-tiveness from the nerve conduction studies reported in the included studies. The data synthesis demonstrated that there was a bene¯t in favor of surgery with moderate evidence at 6 and 12 months and insu±cient data to formulate conclusions for the long-term e®ectiveness (Table 6 , see 
Side e®ect and complication
Eight of the trials included reported side e®ects from treatment. However, there was a wide range of side e®ects and complications reported. Serious complications were only reported in the surgery group and included re°ex sympathetic dystrophy 25, 26 and complex regional pain syndrome. 22 Mild side e®ects from both treatments included symptoms like pain, swelling, discomfort and were reported in most CTs. 20, 22, 24, 26, 30, 33, 34 The results from 370 wrists, which underwent surgery and 389 wrists treated conservatively, showed that conservative treatment was more bene¯cial than surgery with almost half the complications reported with conservative compared to surgical treatment (OR ¼ 1:99, 95%CI 1.27 to 3.14, (Fig. 6) . The results remain similar, if only high quality studies 17, 18, 22, 24 were included in the meta-analysis (OR 2.07, 95%CI 1.20 to 3.57, I% ¼ 0%, p ¼ 0:47) (see Fig. C.3 in Appendix C).
Publication bias
There was symmetry in the funnel plots about the standard error. Therefore, no publication bias was identi¯ed because the funnel plots for symptom improvement, functional improvement or improvement of neurophysiological parameters, were symmetric. No publication bias was noted on funnel plots and Egger regression (p > 0:05).
Sensitivity analyses
Sensitivity analyses showed that the pooled estimates of outcome measures did not vary substantially with the exclusion of low quality study.
Qualitative analysis and meta-analysis agreement
A comparison of a qualitative analysis and a quantitative analysis (meta-analysis) was only possible where su±cient data were available for a meta-analysis. It is worth noting that there was a considerable agreement between the qualitative and the quantitative analysis, despite the inclusion of di®erent studies in each type of analysis. In particular, the outcomes with con°icting results in the qualitative analysis showed non-signi¯cant results in the meta-analysis at the same intervals of reassessment. Furthermore, the outcomes demonstrating statistically signi¯cant results in the meta-analysis had strong evidence in favor of a treatment.
Discussion
Even with the inclusion of more recent studies, the results of this systematic review are consistent with the previous systematic reviews with regards to the direction of results. Surgical treatment outweighed conservative treatment in all outcomes. Conservative treatment however caused fewer complications than surgery. Both treatments were e®ective in improving symptoms and function at six months. There was some concordance in the results of this systematic review compared to the latest one, 10 with statistically signi¯cant results at six months for symptom improvement. There was a disagreement regarding the results at 12 months, with the current meta-analysis showing no signi¯-cant di®erences in symptoms and function, in contrast to the previous systematic review, which clearly supported surgery. These di®erences are attributed to the inclusion of both additional and di®erent studies in the meta-analysis. One trial 26 was excluded for reasons previously mentioned, and the most recent study 28 showed no di®erence between the two interventions at 12 months.
The exclusion of low quality trials, for metaanalysis purposes, was only possible for 6 months symptom improvement, 6 and 12 months functional improvement and complication and side e®ects. The results were only di®erentiated in functional improvement but this increased the heterogeneity by almost 20%.
Since the heterogeneity of the studies included in the meta-analysis was high, a qualitative analysis was carried out in addition to the meta-analysis. The qualitative analysis allowed for a wider inclusion of studies, upon which to draw conclusions. In addition, it provided a classi¯cation of studies according to their quality, with the highest quality studies having a greater e®ect on the overall outcome. The qualitative analysis took into account the result of each study for each outcome, the methodological quality of each study and the number of studies in favor of an intervention for each outcome.
In the results for symptom improvement, it was evident that surgery was superior to conservative treatment at six months. Regarding functional status at six months, the surgery group had greater functional improvement, which spread to the 12-month re-evaluation (only in the qualitative analysis). However, the results for symptoms and function at three months did not favor one of the interventions as the qualitative analysis showed con°icting evidence and the meta-analysis showed a trend towards surgery, which was not statistically signi¯cant.
The reason for this discrepancy between the short-and long-term e±cacy for symptoms and function is the use of steroid injections as conservative treatment intervention in the above studies. Steroid injections can reduce wrist joint e®usion and vascular congestion 35 around a median nerve which often appears swollen when examined with ultrasound. 36 Injections can provide short-term analgesia but the mechanical compression persists, 24 resulting in a gradual recurrence of symptoms.
It was previously reported that 50% of the cases treated with steroid injections are worse regarding their clinical presentation and neurophysiological studies over a period of six months. 37 This is re°ected in the studies using steroid injections used in this review. 20, 22, 25, 33, 34 Ly-Pen et al. 33 revealed that as the time passes from the injection until the re-evaluation, the failures of the intervention increase. They attributed the need for review of the original study to this event, and monitored the patients for another year after their initial intervention, where the results were clearly in favor of surgery. On the contrary, surgery provides a more permanent solution, as the resection of the°exor retinaculum decompresses the median nerve. This fact, combined with the complications of surgery, the postoperative discomfort and the patient's reluctance to move after surgery to avoid irritation of the wound, results in a conservative treatment with injections appearing more e®ective than surgery in the short term.
An additional reason for this discrepancy was the inclusion of the most recent study, 28 which a®ected the overall result at 12 months as it showed no signi¯cant di®erences at 6 and 12 months. The unique feature of this study, which had the highest methodological score (8/11), was the nature of the intervention, which was not concentrated on the wrist, unlike the other conservative interventions. This manual therapy intervention included desensitization maneuvers, across the continuum of the median nerve from the cervical spine to the wrist. Speci¯cally, treatment targeted all possible locations of entrapment of the median nerve along its path, prior to the application of gliding movements of the nerve to improve its glide in relation to the adjacent tissues. This study only included female participants but it is unlikely that the results will be di®erent if participants of both genders were included.
The improvement of neurophysiological parameters was also superior with surgical treatment. The meta-analysis data for DML were extracted from studies with di®erent time intervals, but this was the only way to group the studies together for the meta-analysis.
Complications and side e®ects were the only occasion where conservative treatment outweighed surgery with almost twice as many complications in the surgery group compared to the group of conservative treatment. Severe complications occurred only with surgery. Most reported side e®ects were related to pain or tenderness at the incision site, which are common signs and symptoms after open surgery. In addition, there was great heterogeneity in the reported side e®ects. Only a few studies reported serious side e®ects, while others reported all adverse reactions regardless of severity. Because there was great variation in the severity of complications reported in each study, it is not possible to verify the real advantage of conservative versus surgical treatment in this outcome.
Additional heterogeneity existed, regarding the chronicity and severity of symptoms, the period of re-evaluation, the outcome measures of each study, and how these were measured. Analysis into subgroups according to the severity of symptoms or the time of reassessment was not possible due to the limited number of studies classifying the patients accordingly. Perhaps, this should be addressed in future trials comparing the two interventions.
The severity of the symptoms could not be accurately determined as there was great variation in the assessment methods. Moreover, some studies [29] [30] [31] did not con¯rm the diagnosis through electrodiagnostic studies, and as a result, some of the patients included may not have been su®ering from CTS alone. The need for neurophysiological studies however is not universally accepted. Some studies, indicate that the nerve conduction studies are not necessary for the diagnosis of CTS, since it can lead to false negative or false positive results. [38] [39] [40] Other studies indicate that there is no correlation between clinical symptoms and results of neurophysiological studies in CTS. Researchers propose the use of neurophysiological studies as an additional independent tool for diagnosis and assessment of the severity of CTS. 41 Regarding the severity of the condition, most studies excluded patients with severe atrophy of the thenar muscles, or previous surgery for CTS excluding in this way severe cases of CTS. Six RCTs and CTs reported that they included people with mild to moderate CTS. 20, 23, 24, 26, 33, 34 One study included patients with mild, moderate or severe CTS 28 and the remaining eight studies did not make such a reference. Instead, some presented baseline measurements for the severity of symptoms and functional status. Comparing these baseline values from the BQ showed that the severity of symptoms and functional status were comparable between studies, where the severity of CTS is mentioned (see Tables C.14 and C.15 in Appendix C). Therefore, we can deduce that this systematic review refers mainly to people with mild to moderate CTS. An additional issue of concern was the fact that the search strategy for this review was limited to electronic databases and the gray literature (unpublished studies) was not searched. This could have a®ected the results of the publication analysis.
From the studies included, many were limited by lack of randomization, lack of standardized outcome measures and retrospective design, which lacked information on patient baseline measurements, so a comparison of the severity of initial symptoms was not possible, nor was an estimate of the improvement from baseline until reassessment. The incorporation of prospective and retrospective studies however allowed for an evaluation of the outcomes in the longer term.
In the absence of randomization, these observational studies are considered lower quality than RCTs and CTs for the collection of data on the e±cacy of an intervention because they can be affected by various types of bias such as selection, detection, performance, attrition, reporting and publication. 15 However, their inclusion constituted a strength of this review. In these studies, treatment was pre-determined according to the severity of the condition. Patients with severe CTS underwent surgery. Since the surgical intervention was more e®ective than conservative, and in more severely impaired patients, one can assume that the e®ect size of surgery might be higher than the one of the conservative. On the other hand, a long-term observational study 42 presented evidence that in some cases, CTS may improve spontaneously, causing these patients to undergo unnecessary surgery. In addition, severely impaired patients might¯nd it easier to score positively on subjective outcome measures like VAS and GSS. These remarks make the formulation of a clear conclusion di±cult and future studies should address them.
An evaluation of 331 hands identi¯ed 5 factors of poor prognosis and the need for surgery: age above 50 years, symptom for over 10 months, consecutive symptoms of paraesthesia,°exor tenosynovitis and a positive Phalen's test for less than 30 s. 43 It was reported that when these factors did not exist, 2/3 of patients healed with conservative treatment. When 4 or 5 of these factors are present, they recommend surgical treatment. Conversely, other researchers studied 45 hands conservatively with steroid injections and concluded that there is no correlation between signs and symptoms of CTS and the¯nal result. 44 They argued that chronicity is the most signi¯cant factor for the¯nal result. 44 Therefore, conservative treatment is a feasible option for mild and shortterm symptoms, but surgery can provide a more permanent solution to persisting symptoms.
Conclusion
The results of this review demonstrate that surgery leads to a greater improvement of symptoms and neurophysiological parameters at six months, compared to conservative treatment. The decision however, about the choice of treatment, needs careful consideration, taking into account the complications reported with surgical treatment and the fact that in some cases, CTS may be resolved spontaneously. However, the conclusions derived from this review are based on a number of underpowered studies. Therefore, high quality prospective studies are needed in order to identify the characteristics of individuals where CTS has promising path to avoid unnecessary surgery. In addition, further research should focus on exploring the¯eld of manual therapy and compare it to the surgical intervention for CTS. Research should also address the long-term e®ectiveness of the two interventions beyond 12 months.
Con°ict of Interest
The authors declare that they have no con°ict of interest.
Funding/Support
This research did not receive any speci¯c grant from funding agencies in the public, commercial or not-for-pro¯t sectors. Note: *Observational studies. Note: *Observational study. Note: *Observational study.
E®ectiveness of surgical treatment versus conservative treatment in CTS 111
